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N RN Reclevant HEP project history since 1996

2003 HEP Site C

Possum Park Rd left-turn safety improvements

2005 HEP Site K

Cleveland Ave road diet and Florida T were considered

2012 HEP Site L/Z

Left-turn safety improvements at SR 2/SR 72 at E Cleveland Ave
(May 20195)

2015 HEP Site J/P

Cleveland Ave Improvement Task Force

2017 HEP site selection

Library Ave: 4.47 critical ratio

Cleveland Ave: 4.31 critical ratio
4
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@'D&IQOT

M RBEl Before full intersection reconfiguration & re-phasing

Crash summary (“before” —1/1/11 - 5/20/15)

Capitol Trail at E. Cleveland Ave/Woodlawn Ave

34 NB left-turn crashes

18 EB rear end crashes

9 EB right-turn/SB sideswipe crashes
/ NB/WB angle crashes

5 EB right-furn rear end crashes

2 EB right-turn/WB left-furn crashes
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NB Left-Turn Crash
Summary

2011 2012 2013 2014
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NIRESEE Prior to Woodlawn Ave double left

Crash summary (“after 1" = 5/21/15-10/11/16)

Capitol Trail at E. Cleveland Ave/Woodlawn Ave
0 NB left-turn crashes
4 EB rear end crashes
? EB right-turn/SB sideswipe crashes
0 NB/WB angle crashes
3 EB right-turn rear end crashes
/ EB right-turn/WB left-turn crashes




AN
2015 HAZARD ELIMINATION PROGRAM /- Y-
NIEEE After Woodlawn Ave double left

Crash summary (“after 2" - 10/12/16 — 10/23/17)

Capitol Trail at E. Cleveland Ave/Woodlawn Ave
0 NB left-turn crashes
3 EB rear end crashes
2 EB right-turn/SB sideswipe crash
0 NB/WB angle crashes
| EB right-turn rear end crash
/ EB right-turn/WB left-turn crashes




2015 HAZARD ELIMINATION PROGRAM &-’D@DOT

MR Caopitol Trail — Cleveland/Woodlawn to Anna Way

Capitol Trail = “midblock” crash summary (1/2012-10/2017)
4 NB lost control crashes (3 DUI)

4 NB sideswipe crashes

3 SB lost control crashes (1 DUI; 1 icy)

2 NB rear end crashes
Involved non-contact vehicles turning into driveways/side streets

2 NB crashes involving deer
2 SB rear end

1 involved vehicle slowing to enter Capitol Plaza Professional Center

1 involved vehicle slowing for police officer

1 SB pedestrian crash

Details vague/unclear

1 SB sideswipe crash
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S REE Capitol Trail/Library Ave corridor crash data

Capitol Tr / Library Ave Crash History by Intersection (Jan 2012 - Oct 2017)

Anna Way
"Midblock"

E. Cleveland Ave

Cross Street

E. Main St

E. Delaware Ave

Wyoming Rd

o
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M REE Coapitol Trail/Library Ave corridor crash data

Capitol Tr / Library Ave, Wyoming Rd to E. Cleveland Ave
Crash History by Time of Day (Jan 2012 - Oct 2017)
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M REE Coapitol Trail/Library Ave corridor crash data

Number of Crashes (5.8 years)
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Capitol Tr / Library Ave, Wyoming Rd to E. Cleveland Ave
Crash History by Day of Week (Jan 2012 - Oct 2017)

Sun Mon Tue Wed Thu Fri Sat

Day of Week
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M REE Coapitol Trail/Library Ave corridor crash data

Capitol Tr / Library Ave, Wyoming Rd to E. Cleveland Ave
Crash History by Month of Year (Jan 2012 - Oct 2017)
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M REE Coapitol Trail/Library Ave corridor crash data

Capitol Tr / Library Ave, Wyoming Rd to E. Cleveland Ave,
Crash History by Year and Type
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SR 2/SR 72/Woodlawn Ave — Florida T Concept
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

PORTER
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

NB left — AM peak 547 vehicles per hour
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

NB left — PM peak 493 vehicles per hour
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

NB thru — AM peak 699 vehicles per hour
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

NB thru — PM peak 1,207 vehicles per hour
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

SB thru — AM peak 952 vehicles per hour
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

SB thru — PM peak

DKETNA
EANQUET HALL &

Delay (sec)

PORTER
CHEVROLET:

44.0-56.3

120" vs. 150" cycle

N —

LUMBROOK
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844 vehicles per hour
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A DelDOT

City of Newark
Traffic and Safety Projects

SR 2 /SR 72 at
E Cleveland Ave /Woodlawn Ave
Florida T Intersection
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

EB left - AM peak 302 vehicles per hour

PORTER
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

EB left - PM peak 423 vehicles per hour
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Diverted SB U-turns 20 to 30 vehicles per day

| | Existing | Proposed.

AM  Delay (sec) 27.6 89.3
PM  Delay (sec) 38.5 127.9

A DelDOT

City of Newark
Traffic and Safety Projects

SR 2 /SR 72 at
E Cleveland Ave / Wosdlown Ave
Flarida T Intersection

WRA
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

Diverted SB U-furns Concrete island alteration

Lock te Lock Time
Steering Angle
R B W
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SR SR 2/SR 72/Woodlawn Ave — Florida T Concept

SB U-turning ambulance Concrete island alferation
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Anna Way lefts — AM peak 20" split; 60" cycle

R~2—/SR—72—{CAPITOL-TRAH

t | | ﬂ
| CExisting | Proposed

Volume (vph) 21 159

28.3

W'lawn = 96.9 26.0

Delay (sec)

Queue (ft) 109

A DelDOT

City of Newark
Traffic and Safety Projects

SR 2 /5R 72 of
E Cleveland Ave / Woodlawn Ave
Florida T Intersection

WRA
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Anna Way lefts — AM peak 20" split; 60" cycle

R~2—/SR—72—{CAPITOL-TRAH

t | | ﬂ
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Volume (vph) 21 159

28.3

W'lawn = 96.9 26.0

Delay (sec)

Queue (ft) 52

A DelDOT

City of Newark
Traffic and Safety Projects

SR 2 /5R 72 of
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Florida T Intersection
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Anna Way lefts — PM peak 30" split; 120" cycle

R—9—/SR—T2—{CAPITOLTRAN

—m
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Delay (sec) Wlawn = 98.2
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~ WOODLAWN AVE
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City of Newark
Traffic and Safety Projects
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Florida T Intersection
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Anna Way lefts — PM peak 30" split; 120" cycle

R—9—/SR—T2—{CAPITOLTRAN

—m

Volume (vph) 24

57.1

Delay (sec) Wlawn = 98.2

Queue (ft)

~ WOODLAWN AVE

A DelDOT

City of Newark
Traffic and Safety Projects

SR 2 /5R 72 of
E Cleveland Ave / Woodlawn Ave
Florida T Intersection

WRA
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Neighborhood fraffic circulation counts

46% of Woodlawn lefts/thrus
pass by Anna Way signal
(i.e., “cut-thru” traffic)

A DelDOT
City of Newark

S~ -

Traffic and Safety Projects

SR 2 /SR 72 at
E Cleveland Ave / Woodlown Ave
Flarida T Intersection

WRA
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

Travel time runs — Woodlawn Ave vs. Anna Way

Outbound comparison from 4 locations in neighborhood
2-4 runs from each location; averaged results presented

Performed during AM peak — highest exiting traffic volumes

Methodology

2 vehicles departed same location simultaneously
1 exited at Anna Way and 1 exited at Woodlawn Ave
Drove posted speed limit

Recorded time to clear E. Cleveland Ave/Woodlawn Ave signal

Reduced cycle length at Anna Way implemented 12/6/16
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

“Round-trip” fravel time — Woodlawn Ave vs. Anna Way
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

“Round-trip” tfravel time — Woodlawn Ave vs. Anna Way
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

“Round-trip” tfravel time — Woodlawn Ave vs. Anna Way
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

“Round-trip” travel time — Woodlawn Ave vs. Anna Way
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Anna @ Hawthorne stop control — AM peak

Proposed Proposed
: 1-way stop all-way stop
R—2—7/SR—72—{ CAPITOL-TRAI) e

Delay (sec)

3

~ WOODLAWN AVE

A DelDOT
City of Newark
Traffic and Safety Projects

SR 2 /5R 72 of
E Cleveland Ave / Woodlawn Ave
Florida T Intersection

WRA)
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

Ambulance turning paths
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

Pumper fire truck turning paths

Pumper Fire Truck

Track
Lock to Lock Time
eering Angle
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

Aerial fire truck tfurning paths
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RN SR 2/SR 72/Woodlawn Ave - Florida T Concept

AETNA HH&L feedback

Easier access and quicker responder arrival times to Station 8

Improved response tfimes to north and northeast

Siren use currently discontinued due to intersection congestion

Anna Way is preferred entrance due to wider lane widths

Neighborhood turning paths are adequate (e.g., Hawthorne Ave)

Additional “emergency vehicle only” median crossover is not needed

E. Main St/SR 273 U-turn improvements will allow Aetna vehicles to turn easier

No specific concerns for properties on north/west side of Capitol Trail U-turning
at E. Main St/SR 273

Supportive of HFST on Anna Way and higher priority snow removal
Maximize lane width for NB thru lane “cattle chute”

41
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Frequently asked questions & Mar. 6, 2017 action items
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60 30 0 30 60 Florida T Intesection
| e e




2015 HAZARD ELIMINATION PROGRAM //»'DeiDOT
N REE SR 2/SR 72/Woodlawn Ave — Florida T FAQs

FAQ: Are

Florida T case studies available?

- Intersection Safety Case Study “Based on the operational

and crash analysis conducted,

. it was concluded that road
Continuous Green

T-Intersections designs such as CGTs offer

a substantial improvement
in safety as well as volume
of throughput. Public
acceptance was very high

and it is one of those

This case study is one in a series documenting successful
intersection safety treatments and the crash reductions that )
were experienced. Traffic engineers and other transportation public agrees ‘makes sense’”
professionals can use the information contained in this case
study to answer the following questions:

treatments that the traveling

« What is an innovative treatment option to reduce injury and angle crashes at 3 o r
T-intersections in rural areas? Lane ARAamenacek

« How many crashes did this treatment reduce?

«Arethere any implementation issues associated with this treatment
and, if so, how can they be overcome?

The safety enhancements discussed in this case
study were added to reduce angle, injury and total
crashes. Implementation of the CGT cumulatively

reduced angle crashes at the treated intersections

by 96.8 percent, injury crashes by 70 percent, and

total crashes by 60 percent.

e e ) et ey
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SR 2/SR 72/Woodlawn Ave - Florida T FAQS

AD@!DOT

FAQ: What data is available to validate the traffic models?

MAP LAYERS

DART Bus Stops
Travel Times

Traffic Cameras
Advisories

Roadway Weather
Water Level

Snow Accumulations

Snow Plow Tracking

Variable Message Signs
Variable Speed Limits
Railroad Crossings
Woodland Ferry

Red Light Enforcement

Projects

2@ © @ @ @ @ @ @ @ @ ¢ @ @ @ ©

Partner Waze

Restrictions ‘
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Delaware Route 72

Southbound
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0:00:21f 0:01:34| 0:01:31
0:03:29( 0:03:04| 0:03:32
0:00:39( 0:00:48| 0:00:46
0:00:23( 0:00:31| 0:00:23
22.27 19.48 21.16
3 4 4
0:02:45( 0:03:00( 0:01:50
0:03:43( 0:04:15| 0:03:09
16:08:19| 16:26:35| 16:51:42

DelDOT
Windy ® e PM Northbound
MUk Runl  Run2 Run 3
Total time: 0:10:36| 0:16:56| 0:26:22
4 %, Intersections:
A SR72 @ Main St| 0:02:44| 0:03:14| 0:05:25
SR 72 @ Delaware Ave| 0:00:44| 0:03:01| 0:05:24
SR72 @ Wyoming | 0:04:03| 0:06:26| 0:12:53
] SR72 @ Pencader Plz| 0:00:51| 0:01:34| 0:01:11
SR72 @ Scottfield| 0:00:19| 0:00:33| 0:00:25
SR 72 @ Dawson Dr
et Average speed (mph): 18.44 11.56 6.90
5 #stops: 4 8 12
e Stopped time (<5 mph): 0:03:06| 0:08:06| 0:13:23
g 2 Congest time (<20 mph): 0:05:27| 0:10:55| 0:22:03
"f Time run started: 16:14:58| 16:33:45| 16:59:11
£ 4 **For a permitted error of 4.0
':, mph, 3runs are sufficient
&

**For a permitted error of 2.0

mph, 3 runs are sufficient

WRA



2015 HAZARD ELIMINATION PROGRAM @'DeiDOT
N REE SR 2/SR 72/Woodlawn Ave — Florida T FAQs

FAQ: What data is available to validate the traffic models?

SR 2/72 NB Travel Time, SR 4 to Possum Park Rd, October 2017 Midweek
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2015 HAZARD ELIMINATION PROGRAM //Hr'DeIDOT

S

FAQ: Why can’t we simply skip the
Woodlawn signal phase?

PM Peak with omitting Woodlawn Ave signal phase

Intersection delay (sec) NB T (sec) SBT (sec) EB L (sec)
115.9 199.6 64.4 247.2
78.6 102.2 59.0 207.4
98.4 162.7 48.7 207.4
90.4 162.7 59.0 121.9

** 2" & 2" added to other two approaches
Florida T (120") 23.6 1.8 440 45.8

46




2015 HAZARD ELIMINATION PROGRAM

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

@'D&lﬁ){)?‘

FAQ: Is the image below the absolute final configuration?

No — see examples of design features below that have been
adjusted since March 6, 2017 presentation

Re-aligned Woodlawn right

turn to improve sight line

B\ MCcDONALBS

CONTINUOUS "QOUTBOUND”

GREEN EXCEPT WHEN
PEDESTRIANS ACTIVATE
SHORT CROSSWALK

PAETNA
PANQUET HALLS

Install Concrete
Install Curb
B install Pavement

B install Landscaping
:1] 30 ] 30 60
P e

RELOCATED AND
SIGMNALIZED

- SIGMNALIZED
PEDESTRIAN REFUGE

= \ % \
SR™2. /SR 72"(CA

- ] ]

“\\ = -
WS

Median terminus could be

pulled back as well

NSt —
BUS PULL-OFF

A DelDOT

City of Newark
Traffic and Safety Projects

SR 2/5R 72 ot
E Cleveland Ave /Woodlown Ave
Florida T Intersection




2015 HAZARD ELIMINATION PROGRAM @'DQIDOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: Will sight lines for Woodlawn right turns be blocked
by the RR bridge?

Sight friangle (355 ft) - "+ PORTER

CHEVROLET '
satisfies national guidance

RELOCATED AMD
SIGMALIZED

for posted speed limit and R\ \ : PEDESTRIAN CROssING RS

30-35 mph design speed Wl SiGNALIZED
PEDESTRIAN REFUGE
‘- \

along horizontal curve

R"2./SR 72"(CAPITOL TRAIL)

AN 1] —
\ BUS PULL-OFF

CONTINUOUS "OUTBOUND"” o '
GREEN EXCEPT WHEN R
\-\\-u L

PEDESTRIANS ACTIVATE
SHORT CROSSWALK

)
WEETNA
FANQUET HALL S

Install C t
nstall Concrete LUMBROOK @ DelDOT

Install Curb . PARK City of Newark

B install Pavement Traffic and Safety Projects
v % SR 2 /SR 72 at
B Install Landscaping . E Clevelond Ave / Woodlown Ave
60 30 0 30 60 b - Florida T Intersection
A ;




2015 HAZARD ELIMINATION PROGRAM @E}QDOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: Will the continuous green increase vehicle speeds?

Per the HCM, anticipated vehicle speeds
may decrease by 1.9 to 6.6 mph by

Anficipated personalinjury ° | "+ _PORTER : narrowing lane widths and decreasing
- ’ CHEVROLET

crash reduction solely from lateral clearance

slower travel speeds

(i.e., not inclusive of
congestion-related crash
benefits): 7 to 15%

oY
[= SR™2 /SR 72'{(CAPITOL TRAI)

3
L) ——

. . s W)
\ A '
.'.‘ ' v -
I |
v N 1
" El o

-
[l

Per NACTO, anticipated vehicle speeds may decrease

by 1 to 3 mph for each foot of lane narrowing A DelDOT
LUMBROOK = Le
PARK City of Newark
7 Traffic and Safety Projects
SR 2 /SR 72 at

E Cleveland Ave /Woodlown Ave
Florida T Intersection

A




2015 HAZARD ELIMINATION PROGRAM @'W'DQIDOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: How long will the pedestrian signal phase interrupt
the continuous green?

«
14 seconds: 7-sec walk ,\."a(;

display + 7-sec countdown . N\

N\ ' PORTER
CHEVROLET

+

time for a 16-ft crossing 2\ A
L) % X L

_

'[“'I.

DKETNA

. /B'A/NQUET HALLS

< LUMBROOK 2 DelDOT
. PARK City of Newark

Traffic and Safety Projects
SR 2 /SR 72 at

E Cleveland Ave /Woodlown Ave
Florida T Intersection

A




2015 HAZARD ELIMINATION PROGRAM @'DefDOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: Will there be gaps in traffic to exit my driveway?

Capitol Trail Driveways | AM Peak | PM Peak

Acceptable gaps (gaps/hr) 77 45
Field-measured average 5 14
delay (sec)

SimTraffic projected delay +3 s

increase with Florida T (sec)

“Historical’” delay prior to

2015 phasing change (sec) 20

21 affected properties (19 driveways) between
E Cleveland Ave and Anna Way signails

hf_
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2015 HAZARD ELIMINATION PROGRAM //Hr'DeIDOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: What happens if EB lefts and U-turns are prohibited
at Anna Way (i.e., required to use jug-handle)?

R~2—/SR—72—{CAPITOL-TRAHN

w/ w/ EB Ieﬁs

Volume
(veh)

28.3
Dl Wiawn = 260 26.0
(sec) 6.9
' A DelDOT
Queue City of Newark

Traffic and Safety Projects

(fT) 43 52 53 EC ISRdEﬁjsE\?o:;cwn A

Florida T Intersection



2015 HAZARD ELIMINATION PROGRAM @'D@DOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: What happens if EB lefts and U-turns are prohibited
at Anna Way (i.e., required to use jug-handle)?

R~2—/SR—72—{CAPITOL-TRAHN

w/ w/ EB Ieﬁs

Volume
(vh)

57.1
Dl e = 54.3 54.6
(sec) 08.9
' A DelDOT
Queue City of Newark

Traffic and Safety Projects

(fT) ] ] 65 75 EC ISRdEﬁjsE\?o:;cwn A

Florida T Intersection
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SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: Can median crossovers be provided for emergency
neighborhood access?

* ‘

N
|

. e ——— . SR2, Elsmerearea

55



2015 HAZARD ELIMINATION PROGRAM //H'DeIDOT

SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: Will the hotel (under construction) result in significant
traffic increases? Hotel

I (810)

Average Vehicle Trip Ends vs: R — 125~
Ona: Weekday, e
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Number of Studies: 33
Average Number of Rooms: 200

___ Directional Distribution: _51% entering, 49%.exieg,
' 22 et 7+ ex.
Trip Generation per Room

__ AverageRate ~ RangeofRates | Standard Deviation
B 0.60 021 - 1.06 0.81?
S 4 243 €
Data Plot and Equatlois 233 W (M‘ ."'>
— e e W)
[ ; 2.3
=
K lo Vik vl;“

Hotel + restaurant:

Projecting +15 vehicles along NB Capitol Trail
during PM peak with 4 of 15 expected to turn left
onto E Cleveland Ave

(net increase for 1,700 approach vehicles: 0.9%)

B2z e

Trip Generation, 9th Edition e Institute of Transportation Engineers 815
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SR 2/SR 72/Woodlawn Ave - Florida T FAQS

FAQ: What is the anticipated project schedule and cost?

Florida T construction would be concurrent with
DelDOT's programmed repaving of Cleveland Ave,

; aigilm which is sequenced after repaving Main St
Tentative start: late 2020/early 2021

Conceptual ballpark cost: $300-500K

- ')y

"-. - T R
—5 2./SR 72° (CAPITOL TRAIL)

-~ ’
h ’
W r .
) \ -
"N\ 3
. R & ™
: H

-

>

DKETNA
j/iﬁA/NO_UET HALL S

LUMBROOK @ DelDOT
PARK City of Newark

W ' ' Traffic and Safety Projects

SR 2 /SR 72 ot
E Cleveland Ave /Woodlown Ave
Florida T Intersection
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SR 2/SR 72/Woodlawn Ave — Florida T Concept

Questions & open discussion

PORTER
CHEVROLET

RELOCATED AMD
SIGNALIZED
PEDESTRIAN CROSSING

- SIGNALIZED
PEDESTRIAN REFUGE

BUS PULL-OFF

CONTINUOUS "OUTBOUND”
GREEM EXCEPT WHEM
¢ PEDESTRIANS ACTIVATE
SHORT CROSSWALK

IJ/
PEETNA

$

NQUET HALEZ

Install C t
nstall Concrete LUMBROOK @: DelDOT

Install Curb 3 PARK City of Newark

B 1nstall Pavement Traffic and Safety Projects
. ) SR 2 /SR 72 of
B install Landscaping h E Cleveland Ave /Woodlawn Ave
60 30 0 30 60 Florida T Intesection
| e e




